We observed a spontaneous transition from a vertical chevron texture to a striped texture (striped "bookshelf' texture) in a surface-stabilized film of ferroelectric liquid crystal mixture (ZLI 4237-000, from E. Merck). The transition takes place gradually, at temperatures more than 20'C below the smectic-A -smectic-C transition. The layers in the stripe texture are perpendicular to the plate, but in successive stripes, the orientation of the layer normal alternates by +23 . The polarization is perpendicular to the film and alternates between up and down, while the director orientation is in plane and alternates by +5'. The width of the stripes was typically 50 pm for samples of about 5 pm thickness. The area of the kink interfaces between the stripes is accordingly an order of magnitude smaller than in chevron textures, which energetically favors the stripe texture. The formation of this texture is slow because it requires sliding of the layers along the surface. The observed transition can be of importance for display technology because it may enable one to obtain a uniform bookshelf texture.
I. INTRODUCTION The preferred texture for electro-optic devices using surface-stabilized ferroelectric smectic films is the homogeneous striped or "bookshelf" texture. Accordingly, since the first paper on an electro-optic device using surface-stabilized liquid crystals was presented [l] , efforts have been made to obtain this texture. It can be readily obtained in smectic-A (Sm-A) phases but, on cooling to smectic C (Sm-C), the texture changes because the layer distance decreases. The decrease causes an undulation instability. The most common resulting texture is a (vert- ical) chevron texture with a kink of the layers at the midplane of the film [2, 3] . The chevron texture and the presence of domains with opposite kink orientation are disadvantages. The homogeneity of displays is affected and the contrast is reduced because the layers are tilted against the surface normal. A number of attempts were made to overcome these difficulties. With proper surface treatments, fairly homogeneous chevron textures that have bistability can be made [4] , but the contrasts are still not optimal. Good progress in obtaining the bookshelf texture was made by the use of mixtures containing naphthalene derivatives [5] . These mixtures give a very small layer tilt angle at room temperatures (a=4', quasibookshelf texture). Recently, it was observed that the application of strong electric fields of low frequencies may induce a transition from the vertical chevron texture to a striped bookshelf texture [6 -g] (horizontal chevron texture). In these samples the layers are perpendicular to the surface, zigzagging in the horizontal plane. The contrast and the homogeneity of displays with this texture were significantly better than in samples with the normal chevron texture.
We observed with a different material the spontaneous transformation from a vertical chevron texture to a striped bookshelf texture. At 60 C (see Fig. 3 ), that is, close to the transition to T=59'C, f =700Hz; X, increasing; Q, decreasing voltage. rate near 15 V. A further increase begins above 20 V. It seems to be connected again with a reorientation of the director field since we observed a significant hysteresis in this range.
IV. DISCUSSION
The characteristic structure of the striped texture can be deduced on the basis of the described observations. [9] , the mechanical effects of different domains may cancel so that the net response often can be relatively low. The polarization of the undisturbed stripe texture is parallel or antiparallel to the field so the torque is zero and, as observed (Fig. 4) (Figs.  2 and 3) is also difficult to explain on the basis of Goldstone modes, i.e. , on the assumption that the mechanical effects are due to the oscillations of the c-director field. According to this assumption, the force acting on the cover plate (therefore its acceleration) for small oscillations should be proportional to torque by the electric field on the material. For an estimate here, we neglect the coupling with flow and the curvature elasticity and assume the average polarization perpendicular to the field. In this approximation we obtain from the torque balance that oE dt p Isjn 6 That gives for the stress [9] (
o. "= -sin 9( y z+ y I ) = -, ' EPo 71 (3) This means the measured acceleration is independent of frequency.
In the equations g is the angle between Po and the field E, y, is the rotational viscosity, and y2=gb -g"where g, and g& are the shear viscosities with the director in the direction of flow gradient and parallel to the flow, respectively.
In the first approximation, If the equilibrium layer distance were strictly proportional to cos(8) the kink angle P, would be equal to 8 at equilibrium.
In that case, the director could remain parallel to the rubbing direction in the whole sample [see Fig. 7(a) ]. However, the relation does not hold accurately and, therefore, the two angles deviate usually by several degrees [see Fig. 7(a') It may be that the surface energy favors the chevron texture. A better understanding of these problems is important for practical applications.
V. SUMMARY We observed on a surface-stabilized ferroelectricliquid-crystalline film a spontaneous transition from a chevron texture to a striped texture and found that in the subsequent stripes the polarization alternates between up and down in contrast to the chevron texture where the spontaneous polarization lies in the horizontal plane. This structure has a lower free energy than that created by the application of the strong electric field [see Figs. 7(b) and 7(b')]. It also has a much lower free energy than the chevron structure, but for their creation translations of the layers along the rubbing direction take place, which takes time. According to our model, the striped bookshelf texture should be more stable than the chevron. We expect that with other materials a transition to a striped texture can also be found because, with proper surface conditions, it has a lower free energy.
There are significant differences in the electromechani- 
